The Br 2 PTCDI-C18 molecule was synthesized and purified according to a previous report.
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Experimental Section
Synthesis of Br 2 PTCDI-C18
The Br 2 PTCDI-C18 molecule was synthesized and purified according to a previous report.
1
Fabrication of OFET
OFETs were fabricated on glass substrates with top-contact and bottom-gate configuration, which offers a low contact resistance than other configurations. The schematic diagram of the device structure is represented in Figure 1a . Initially, glass slides were sliced into pieces of 1 cm x 2.5 cm by using diamond cutter pen. The slides were cleaned by soaking in piranha solution, degreased with acetone, methanol and washed with high purity de-ionized water (Millipore Q, contacted aluminum gates were then immersed into the electrolyte to form the working electrode (anode), and a platinum mesh served as counter electrode (cathode). A Keithley 2400 source meter was used to supply constant voltage source 10 V. The anodization potential was applied for several minutes until the current dropped below ~1 µA. A ~13 nm aluminum oxide layer was grown with an oxide formation factor or anodization ratio of 1.3 nm V −1 . The substrates were subsequently rinsed in 60 °C water several times and heated on a hot plate to remove the water content in the aluminum and alumina films. From electrochemistry, the thickness of oxide layer calculated per unit applied voltage is called the anodization ratio (C Al ), thickness t = C Al × V. For aluminum the anodization ratio is C Al = 1.3 nm/V. Herein, we used 13 nm Al 2 O 3 as the barrier dielectric layer. For 10V process, the thickness was found to be ~13 nm. This thickness was confirmed by using profilometer after etching the anodized layer using sodium hydroxide solution. Generally, the anodized surfaces were found to be rough (RMS roughness ~28 nm) due to etching and oxidation process during anodization. For the fabrication of OFETs, smooth surface morphology was needed to reduce the interface trap states. Poly vinyl alcohol (PVA,
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Sigma Aldrich, MW=76500-81000 kg/mol) dielectric solution was prepared by dissolving 30mg/mL in water and spun onto the pre-prepared anodized alumina substrates at 3000 rpm for 60 sec, followed by annealing at 100 °C for 1h in vacuum oven. In another case, ~100 nm Poly methyl methacrylate (PMMA, Sigma Aldrich, MW=5,50,000 kg/mol, dissolved in anisole 30 mg/mL) film was grown on the top of anodized substrate and vacuum annealed at 120 °C for 2h
to remove the residual solvent and to improve the film quality. Another set of PVA or PMMA substrates were coated with Hexamethyldisilazane (HMDS) (Chemical structure shown in Figure   1c ) to study the effect on the growth of over layer and on the performance of the device. HMDS was spin coated on the surface at 6000 rpm for 60 sec. The substrates were then baked at 120 °C for 30 min to evaporate the additional HMDS. The thickness of spin coated HMDS film was measured using Accurion Nulling zone Imaging Ellipsometer and found to be 48 A°. The surface energies of both the PVA and PMMA dielectric surfaces before and after modification with HMDS were measured using KRUSS Drop shape analyser (DSA 25E). Synthesized and purified Br 2 PTCDI-C18 was chosen as the n-type organic semiconductor and thermally evaporated on top of the bi-layer dielectric system for about 50 nm. The molecular structure was shown in the Torr. The individual layer thicknesses of PVA, PMMA and Br 2 PTCDI-C18 have been approximated using surface profilometer (Dektak). The thickness of the PVA, PMMA were found to be 100 nm each and the Br 2 PTCDI-C18 thickness was found to be 50nm. The growth of the Br 2 PTCDI-C18 molecule on different dielectric systems was studied by using RIGAKU TTRAX III X-ray Diffractometer. Device fabrication was concluded by patterning 50 nm thick silver source-drain electrodes with defined channel width (W=750 µm) and different channel length (L) (channel length L = 25, 50, 100, 190 µm), using shadow masks. AFM measurements for the films of organic semiconductor deposited on different dielectrics were performed by using Agilent 5500 AFM/SPM microscope instrument in tapping mode. To characterize capacitance of the resulting films, 100 nm thick 2 mm x 2 mm aluminum squares were evaporated as top electrodes. The capacitance measurements were carried out at 1 kHz and 10 mV modulation voltages with a Keithley 4200 SCS. The electrical characteristics of OFET devices were measured under accumulation mode using a Keithley 4200-SCS semiconductor L= 50 µm (c) L=100 µm (d) L=190 µm. 
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